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2 M6 P A I 55 (acute myeloid leukemia,
AML) J2&— i 22 A 5 A 2 11 200 R 190 e w1
PRI, HARF I 2 B DA S 200 ) DR 4 B[] sf
PR BN M AERERY . RIREAEA 8 T £
ANFET AML, H 3 1) 58 54 5 R A — Z2 90 1l v 2%
2 FEZIE TR N AR RIRYT T BN W i
A, M3 B AML TE I IR & A 8451697 77 58 B R 58
é%ﬁﬁ’:(complete response, CR)ZERW[i590% L) I ,{H
JEAE M3 AU R E TS AN BRAR R 2808 E AR T
I 5 52 % MENE | B 20 1 E e AL Y T L, 7 LA
BRI T L A Rt — PR
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associated protein 1 , KAP1) "', J& TRIM % (1) #E L
BB o TRIM28 72 i~ 20 e 22 b il b 238 T
v, AL R Y A0 M O A B O T AR N Y 22 A A i 2
AE', BOA R I YA 8GR P RE A . 5
B AEA I TRIM28 1E-{E M3 B AML £83% i g 22k K
- IR HAE AR M3 B AML i TS 2

1 #R57F*®

1.1 RS YIA20204-4 A £20254F 6 A1E
FRUER A2 W& BE B2 Wl Ak M3 2 AMLAY
FBE 7501, 4 B3R 97 TC 22 ff (non-remission, NR) &
FARATRN, TR ARG e BRI . 1EH 20
191 8 A6 A JC S K Y B 2R M 22 1M (iron deficiency
anemia, IDA) & AE R 1E & X B BEAR A . R4
WHO (2016) MICM 732812 B 1 £ % 73 9112 (new
diagnosis, ND) .CR 14 & X6 (relapsed refractory,
RR) . X268 H M TEANIG R PRI R 1 AP 4
RBERL R 25 i B Bt BE 2 F R AR PR B 43
HEE (5 SL-YX[YS12023-SZR 039) . fii i & 5
R B E SR TG R

1.2 FERKFSE 1640 RPMIKFF I ( L
Ta 55 2 W BB Iy A R A |, 535 : L210K]) |, 4 i
S RNA PR & (O ME RS AR A R A
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Tab.1 Characteristics of non-M3 AML patients
State of disease at sample draw IDA ND CR RR
Number of patients (n) 20 27 15 29
Male [n (%) ] 8 (40.00) 12 (44.44) 6 (40.00) 14 (48.28)
Female [n (%) | 12 (60.00) 15 (55.56) 9 (60.00) 15 (51.72)
Average age [ Mean (Range) , years} 46.2 (35-68) 59.1 (20-85) 52.2 (16-72) 51.2 (16-82)

A, 5% 5 :400-100) , ToloScript All-in-one RT Easy-
Mix for qPCR.2 x Q3 SYBR qPCR Master Mix (Uni-
versal) ( LM BB AR AR AR, ]S
22107.22204) , BCA &5 H & £ 12057 & . CCK-8 17
& (R REDHARAGIRA ], 525 : P0010S,
C0041) , ECLAk2% & 65 (3£ [ Thermo Fisher A A,
125 :34577) , AnnexinV-APC/PT B 41 g 8 146 I
WA & (Bl DU AR AR AR, 585 : BB-
41033) . TRIM28 Fl GAPDH () PCR 5|y (R 5t %R}
YR A R T ) , GAPDH Rabbit pAb, TRIM28
Rabbit pAb (i % [ 28 5 B Y BHE A BR A | L o8
5 :AC001.A2245) , INFEPi e 1eC HRP(H B %
YR A BRA |, 525 . BLI01A) o 298 6 5E
PCR( Lg% [Ri2 W™ i A PR |, #9-5-: Light Cy-
clerd80) , B ALAZAL O M HE5 05 A= W BLH A BR 2
"], %5 GelView 6000 Pro 11 ) , i 2 4i i A% ( 35 [
Beckman Coulter 23 ] , %15 . Cyto Flex)

1.3 BHANMZAMEE AR P E RE N
WAREA , 1500 r/min 250> 5 min, 7225 F2 MK . B
P A TUTE 5 AR TR B PBSTR ), 55 A 15 mL B .0
o BRI AR N O I A B )2
2 000 r/min &.L> 30 min(JHEEHRABR 1), B0 570
h 4. WUFR 2 2k LA R 2 E S AR B K
DA T, 1500 r/min 250 10 min, 3515 5% 40 i
DLVE

1.4 EHREZEPCR WE R B L4006, FH 4
Ji B RNA PR S UE RNA, FH Aot B )
SE WP, DEPC KA HE o H5i% RNA VE K S s At
M, 155 HY cDNA #:17 qPCR Y784 , L GAPDH A}y N
Z kil TRIM28 mRNA (AR XS Rk K- R A 2
J7ETHE TRIM28 A% F2 ik 2, 5L K 5 [ )7 41 Un 55 2
JI7R o

1.5 EARBENSTE  HBUE RS040k
LEVLVE , AT 12t 200 i A4 (RIPA : PMSF=100:1)
P 1, I 0T BCA P E i, SR & B
HEAT SDS-PAGE HLUK , LUK 25 ol 5 i AT 5% L, IR AR
A Y P 2 b BRSSO, VERR S AT PLIAE S . —
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PLnE 3 s, ##E T ECLJT , f#i ] Image] #44 1E
1T EAH AT o

*2 HTFqPCREIYIHIEIH
Tab. 2 Primers used for gPCR

Sequence (5'-3")
AGCAAGAGCACAAGAGGAAG

Name

GAPDH-Forward

GAPDH-Reverse GGTTGAGCACAGGGTACTTT
TRIM28-Forward GCGGAAATGTGAGCGTGTA
TRIM28-Reverse CCTGGGCAAACTCCTGT

%3 Western blot FT i —#1

Tab.3 Primary antibodies used for Western blot

Antibody Company Catalog number
GAPDH Rabbit pAb ABclonal ACO001
KAP1/TRIM28 Rabbit pAb ABclonal A2245

1.6 MEHRFMEEFR K KA HL-60 21 i 78
37 CKIE R R SR G AE = I T PBS 22 v 4t it
£ 800 r/min F &0 5 min LA Z2BRIGEAET , X5 78 &
A 10% FBS ) RPMI-1640 £ 72 3 rp &, # £ 5|
T25 8538, G FRIREE R 37 °C, COLMREE R 5%
1.7 si-RNA#E BUERKRRERGLIE, L4
FL 2x10° /> 41 Jf1/400 WL () %% B 42 Fh 1 24 fLAR o
FH 35 77 B2 50 B 4 Fh O [F] 7y 91 19 9 5 A0 G )
1ip3000. K B B8 25 0 AR B 5 1Y 1ip3000 H
RN e AW G e, IR E 20 min, BEFLINAKE
YW, #E 37 °C.5% CO MG A T i 9% . 7E24~48 h
i qPCR Bk YL 38, 7 48~72 il i & H /K-
1.8 CCK-83I& HAI4MMITE 1 500 r/min .0
5 min, FRAFAI L ITE , $F 7% 10% FBS 58 45 I 5
RN, FIB4EFL 6 0001~/100 L IR 2R 350 T
96 fLA . LA ER SANE AL, 400 F0.24.
48.72 h A 10 pL CCK-8 ¥4 , SR J5 1E 37 °C 5%
CO, R FRAH I E 1~2 he 7E 450 nm P K A0 I 45
ZHARLANML RO G REMR A IC BRI

1.9 ATHEN REMEIFITHE. AR 10°
MM E TR =440, 1500 t/min B0 S min, E 5 I
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W, 7E PBS HhyE o4 1 ~2 . 41 i & T 100
wL Annexin V&5& W, S5 A 1 pL Annexin V-
APC QL BHA W, IR G .4 CIFE 15 min, A 1
pL PLYRHA W, BB RIR G, 4 CIFH 5 min. )5,
FH A LSO 22

1.10 GEO ¥{EEE GEPIA2 HEE HidRiE
& 4.4.1 GEO query f0 3R HU GSE34577 B4 4 , I Xt
JE U BRI AT S A IE AN — 1k, N BR AL 5 i
TR b B TRIM2S HE DR (Y 26 15 B | O ok
TRIM28 FE PRI 7E 1 H ANFEAFAE M3 £ AML 45 h
(1) 2% 38 B0HE OF = 10 B8 B it AdiE 5 A Graphpad
Prism 9. 5 84 P AT e vt o0 A o R AE 2 I
GEPIA2 %4 ., BE R AE A7 537 L i A TRIM28 3 [H]
BB AML, BEAT L 34T -

.11 %it=4# {#H Graphpad Prism 9.5 Fl
Origin 2018 XJ 15 £1] % 5 55 £ 45 617 G2 143 B Al
Bl FEGIT oM Z /i, 6 A A A s et A T IR S 4y
Mo XEFARFG IR 43 A 0 I L 808 =2 1] 9 H %
i FH o A 3 5 XoF P AN A IE A0 A /Y, 4 A AE S 5L
R . 22 21 (B 500 HL A, an SR A 15 28540 A 2%
4, 2R FH One-way ANOVA #4708, I-7E & L4
it 2% S 0F 2R FH Tamhane's T2 test 35 3847 790 6 2H (8]
1 HL A s 5 NPT A IE 0 A, W Kruskal-Wallils
HE 5, I 46 G it 2 22 57 0 i3k — 20 R H Mann-
Whitney U #5577 B PIZE B1 /4 FL4E . DL P<0. 05 K
EZRAGITFE X o AL MR IE 5 g0t
TRIM28 /K- 551 REEBR AR SCE , 24 P<0. 05 B, 3%
TRAS A B2 e R B it A 7E X o Pearson £
IR FAH () A 248 %5 BB A, 300 WA S PR B, 1l ey
HIEf 5 0uE .

2 #R

2.1 TRIM28FEIEMIBAMLEZEHR EE N T
R TRIM28 45 3E M3 %1 AML H 19/ , A< 858 F1
GEO ¥4l JiE GSE34577 304l 4 43 BT TRIM28 (1) 3R 3k
45 4R TRIM28 76 M3 8 AML B3 Hh iy kK
A TN B2 (P<0.000 1) (& 1A) . %
qPCR &I TRIM28 #E NI R AR M3 1 AML £ 5 B & 4
Mo eIk . R T E X R A B BEAR AR ME LR AT
ARWFFEHEHLIDA B35 1 B AR A E X IR, 255
7N, TRIM28 TEAIE M3 7 AML £ % th (9635 55 T IDA
A, BAGH¥25%(P<0.000 1) (E 1B) . 14,
TRIM28 78 ND £H Fll RR 20 " i 3635 5 T IDA 4 (¢=
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3.791.3.971,P<0.05) ([ 1C) ,{H TRIM28 {3235 &
fIK5 AML 2B 2 1] (4 22 S e G it 24 22 5+ (B 1D) .
12025 4F NCCN IR YT 48 1 0 25 1 al , i IR YLt fA
1 5 L R g AR 25 I AT WS 43 )2, % R
TRIM28 31k 5 FUJ 43 JZ AT A G E 73 A, 45 AR R W
TRIM28 1 35t {5 XU 15 53 )2 R h A FIAS R4 i)
BAE TR & T HUS B4 0 8 (=2.790,
2.318,P<0.05) (K 1E) . X} 1 3L R 22 AR A 7 i
— W BN R 4 TR, TRIM28 ()36 1K 7E NPM 1
RABABERT &, AR EZRA5IT%E XL (7=
-2.003, P=0.044 9) , {H 245 g 3R/ , NPM 1
ARG BN 2, NPM 1 872543 FLT3-1TD %%
AR FRE WG 2 , IR NPM T 2878 4R &k
NPM 1 P58 75 4 f NPM 1 & 3F FLT3-ITD R 72541, 5t
TF 2 o0 Fr 45 9 2 B TRIM28 (1) 3% 35 76 NPM1 4 JF
FLT3-ITD 5372 835 th Fh i {H TRIM28 1) 23k 5 4%
5 NPM 1 578 TE A e (36 5) .

2.2 JEM3E AML £#E TRIM28 K F 55 KIgtR
BMEX S ERUE TRIM2S 7EE M3 Y AML
HHERIKJG 43T TRIM28 323k 7K F- 5 45 Tt IR
FEPRELFE ND O A1 B B8 7 4f 41 B (bone marrow
blast, BM-blast) [ 43 kb . &b J&] 1 J5t 46 40 2 (periph-
eral blood blast, PB-blast) [ 43 b . H 40 M0 i1 %k
(white blood cell count, WBC count) . Ifil. 2T 35 H 11 %%
(hemoglobin count, HB count) . Ifil. /N 314X (platelet
count, PLT count) . 145 [ (albumin, ALB) k&
(ferritin, FE) LA K L2 B AU /K - (lactate dehydro-
genase, LDH) Z [ IAHICHE . 45 R W, TRIM28 3
IKIK - SAERS (B 2A, r=0. 504 7, P=0.023 2) .BM-
blast 5] (& 2B, r=0. 548 2, P=0.012 3) .PB-blast
o4 (& 2C, 1=0. 637 2, P=0.001 4) . [ 41 il 31 %k
(812D, r=0.536 4, P=0. 026 5) 5 IFEAHK ; 5405
H (E2E, r=-0.462 8, P=0.030 1) &A1, 51
/Nt (& 2F) CFLIR i AU (81 2G) BRE H (K 2H) |
FEE (B 2D TEAH G HE (3 P>0. 05) .

2.3 TRIM287kF53EM3E AML 2EMETR
MEMBEHERX A WE T RIESAIT CRE
F FNA YT JC W (non-response , NR) 1) 22 2 1) Ilfi R
B, IF 0 8 RO AR IT BRI ROCR 5 TRIM28
AR Sk o 25 SR SR, T 0 20 B3 B TRIM28 36
K\ TP A ROV (B 3A, P<0.01). B)S ,FMH
GEPIA2 ¥4 48 i 56 F 1 /55 TRIM28 3% 34 (1) 4E M3 7Y
AML 8 WK A 77 3850 22 (K 3B, HR=2.9, P=
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Fig. 1 The expression levels of TRIM28 in AML patients

A: The expression level of TRIM28 between non-M3-AML samples and normal samples in GEO database; B: Comparison of TRIM28 expression

levels in IDA and AML patients in clinical samples; C: Comparison of TRIM28 expression levels between IDA and different group AML patients; D:

Comparison of TRIM28 expression levels between IDA and AML patients with different FAB subtypes; E: Comparison of TRIM28 expression levels in

AML patients with different genetic risk prognostic strata; *"P<0. 000 1 vs Normal group; *P<0. 05, **P<0. 000 1 vs IDA group; “P<0. 05 vs Favor-

able group.

0.045),

2.4 T3 TRIM28 3] AML 28 B 1 54 , 1@ i3 40 i
BT N TRV TRIM28 /KX AML 4 i Bh RE ) 5%
M, A T /T4 RNA £ K (siRNA) T4 HL60 2 fifd
TRIM28. N & 4A-4C FiF 75, AN 6] 7F 8 %% e I
TRIM28 ) mRNA 235 7K (1=6. 68 ,12. 02 ,10. 76,
4. 17,34 P<0. 05) Fl A 11 3K 7KV 344 A [F] 72 B2 11
T W& (1=16. 25, 33.44.37.05. 7. 470, ¥J P<0.05) .
FRAEIE Juih 3, e 82 .83 JF 4 T W e i, PRI
T RS540 . CCK-8 45 3R /R, % 4 J5 HL6O 4t
B4 B 1 R R (814D, ¢=2. 92.3. 37,4 P<0. 05) .
BEAN 38 5 3 A AR R I TRIM28 7K S X 8 T L
W2, & B0 TRIM28 5 41 A U8 T o 451 14
(K 4E,q=4.76 4. 68,1 P<0.01) ., [iRZEE K,
T4 TRIM28 (1) 335 v # i) HL60 20 it (1% 14 51, 12 3k
YHRLPHT

3 Wit

AML 2 — i fe T NS A FE A 1l i 3 8 G PR e
I, FER ZR AR AL FIAL v s i A (R %
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B AML G 11955 R g AN B . A AEIRYY AML 5 T
S T — e A B (H AML S I TS 17595
A4 N, Horp—2R DL Y e 98 T 530
PRt BR AT AT SRR Y

TRIM28 E Sy —Ff e st i 55 R 7, 76 g A= )
s BLAF ZREH, anfe il o, TRIM28 1] 517 %
ML RLIM AH BAE AR 2 R Ak, 4E 55 pS3 1)
IR IB AR, S5 22 2 93 40 6L ) 36 4 R A A7
AW HRGE , 740 T, 240 B4 P Y TRIM28
51z RANEEE £2 Z0 1) B UBE2S A BAE T, 1
5 p27 192 AR AR F TR g, DT 98 5 48 e ds
21 i A A0 e AR R . B BB AR E BN BUIEE TR 1R
ZERN L E] e A AR 00 gbAh, TRIM28 62 5
TR A0 A A TR R AR L SR, L AE
AML R IE G FAE IR D

AW 5T 1E GEO B¥5 7E GSE34577 HH B UE T AF
M3 % AMLEEAS th TRIM28 (33K K- , 25 5 s
FEAML B35 = X IR . A TRIM28 7
I PRAE M3 8 AML B $ A A i 3255, LU IDA R
(B BEREA ] 0 BRZH . qPCR 45 3 5 B0 P 45 o —
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Tab.4 Association of TRIM28 mRNA expression with gene mutations in non-M3 AML patients
Genetic mutation n (Total=63) TRIM28 [ M (PZS s P75) ] Z value P value
FLT3-ITD mutation status
Mutant 14 4.312 (1.721, 12.970)
-0. 678 0.507 3
Non-mutant 49 3.805 (0.699, 8.593)
NPM1 mutation status
Mutant 9 9.894 (3.746, 14.370)
-2.003 0.044 9
Non-mutant 54 2.553 (0.471, 7.810)
ASXLI mutation status
Mutant 2 2.752 (0.122, 5.381)
-0. 666 0.5417
Non-mutant 61 3.805 (1.259, 9.353)
RUNX1 mutation status
Mutant 6 4.772 (1.368, 12.210)
-0. 398 0.706 2
Non-mutant 57 3.805 (1.128, 8.707)
CEBPa mutation slatus
Mutant 7 1.295 (0. 186, 20.620)
-0. 525 0.614 6
Non-mutant 56 4.027 (1.345, 8.760)
TET2 mutation status
Mutant 4 0.838 (0.116, 17.070)
-0.902 0.389 1
Non-mutant 59 3.884 (1.278, 8.813)
TP53 mutation status
Mutant 3 1.886 (0. 114, 5.381)
-0. 871 0.4107
Non-mutant 60 3.844 (1.250, 9.624)
DNMT3A mutation status
Mutant 7 2.679 (1.295, 7.552)
-0. 306 0.772 6
Non-mutant 56 4.027 (1.071, 9. 624)
ETO mutation status
Mutant 5 4.595 (2.189, 13.570)
-0.712 0.495 8
Non-mutant 58 3.543 (1.185, 8.924)
KIT mutation status
Mutant 7 4.595 (1.919, 8.813)
-0.722 0.485 4
Non-mutant 56 3.543 (1.071, 9.571)
IDH?2 mutation status
Mutant 8 1.773 (1. 084, 6.898)
-0. 764 0.458 4
Non-mutant 55 3.884 (1.241, 9.894)

R5 NPMI BT 5NPMI & FLT3-ITD 3335 B3 TRIM28 Rk K FHI b5
Tab.5 Comparison of TRIM28 expression between patients with NPM1 mutation alone and those with NPM1 plus FLT3-ITD mutation

Compare the P value with ~ Compare the P value with

Group n TRIM28 [ M ( Py, Py) ] )
Non-mutant NPM1 mutantion

NPM1 mutation 2 2.409 (1.014, 3.805) 0. 804

NPM1 with FLT3-ITD mutation 7 12.870 (4.938, 15.450) 0. 047 0. 184

Non-mutant 54 2.553 (0.471, 7.810) 0. 804

3, BndE M3 B AML 4 TRIM28 33k 7K V-8 T- IDA
4, MA[E FAB W% AML 3% 2 [ T4 it 24 5
HRAE 2025 4F NCCN IGYT 48 B A7 1 AL 24 XU 43 )2
SRR B TRIM28 16 h RN RS 4L & iy
KT RAFHUS A . FEH R R, TRIM28 #E
NPM1 575 B F h ik T B — 20 R B, X
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T ien 3k F 5 BAE NPM 1A 3 FLT3-ITD 5575 i
HLMAENPMI AR BFh IR E 2EZR . R
TRIM2S8 (=330 g5 NPM 1 491 FLT3-1TD Frft 3
R NESTIEE S B

A1, ND 40 Y TRIM28 3635 K F- 15 T CR 4171
RRA ; iXAE— & R R W] TRIM28 78 AML &% B
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Fig. 2 Correlation analysis between TRIM28 expression level of non-M3 AML patients and clinical indicators

A-I: Correlation analysis between TRIM28 expression level with Age, BM-blast, PB-blast, WBC count, HB count, PLT count, LDH, FE and

ALB level of non-M3 AML patients in ND group.

A 30 B
5 [ LOF — Low TRIM28 group
% s — High TRIM28 group
3 Log-rank P=0.037
% 0.8 HR (high)=2.9
%20 F = P (HR)=0.045
:c) E 0.6F n (high)=101
é a n (low)=101
cE 10 % 04r
Q o)
§ ~02f
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B3 JEM3EAML EH TRIM28 K ESEFTFANERBEHX R
Fig. 3 Relationship of TRIM28 level and treatment
response rate and prognosis in non-M3 AML patients

A: Relationship between TRIM2S8 levels and treatment response
rates of patients with non-M3 AML; B: Kaplan-Meier curves of TRIM28
on survival in GEPIA2 database; “"P<0. 01 vs CR group.
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Fig. 4 Interference with TRIM2S8 efficiency validation and its effects on AML cell proliferation and apoptosis

A-C: The expression of TRIM28 mRNA and protein in HL60 cells treated with different interfering sequences; D: The effects of interfering with

vs NC group.
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Prognostic significance of TRIM?28 elevation in non-M3

acute myeloid leukemia
Gong Siqi', Li Cong', Fan Mengmeng', Wang Huiping', Zhang Wanqiu', Liang Xue',
Tao Qianshan', Hong Qiang®, Zhai Zhimin'
(" Department of Hematology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 ;
* School of Basic Medical Sciences , Anhui Medical University, Hefei 230032)

Abstract Objective To clarify the expression of TRIM28 in non-M3 acute myeloid leukemia (AML) and its cor-
relation with clinical indicators and prognosis, and to further explore the effect of TRIM28 expression levels on the
proliferation and apoptosis of AML cells using small interfering RNA. Methods The GSE34577 dataset was ana-
lyzed using R software to compare TRIM28 expression between healthy controls and non-M3 acute myeloid leuke-
mia (AML) patients. Clinical samples from non-M3 AML patients were collected, with TRIM28 expression levels
measured using real-time quantitative PCR (qPCR). The analysis focused on correlations between TRIM28 expres-
sion and various clinical indicators, treatment efficacy, and patient prognosis. Furthermore, small interfering
RNA (siRNA) technology was employed to downregulate TRIM28 expression in human primary AML cells (HL60
cell line). The effects on cell proliferation and apoptosis were then assessed through CCK-8 assays and flow cytom-
etry, respectively. Results The results showed that TRIM28 was up-regulated in non-M3 AML of both online data-
base GSE34577 and clinical samples (P<0.000 1), TRIM28 expression of new diagnosis group and relapsed re-
fractory group was higher than iron deficiency anemia group (P<0.01), and there was no significance between dif-
ferent French-American-British classification systems subtype. TRIM2S8 expression was higher in non-M3 AML pa-
tients with a poor genetic prognosis stratified as moderate than in the good prognosis group, and TRIM28 expression
was associated with NPM1 combined with the FLT3-ITD mutation, positively correlated with age, bone marrow
blast, peripheral blood blast and white blood cell, negatively correlated with hemoglobin. In addition, interference
TRIM28 greatly inhibited cell proliferation and promoted cell apoptosis. Conclusion  This study reveals that
TRIM?2S is highly expressed in non-M3 AML and associated with prognosis, and plays a key role in the proliferation
and apoptosis of AML cells, suggesting that TRIM28 may serve as a novel therapeutic target for non-M3 AML.
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